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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] This invention relates to surgical stapling ap- 
paratus, and more particularly to surgical apparatus to 
perform sequential operations such as tissue clamping, 
staple forming and/or tissue cutting such as is disclosed 
in EP-A-552 423 on which the first part of daim 1 below 
is based. 

2. Description of Related Art 

[0002] Surgical stapling apparatus is known wherein 
tissue is first grasped or clamped between opposing jaw 
structure and then fastened by means of fasteners. In 
some instruments a knife is provided to cut tissue which 
has been joined. The fasteners are typically in the form 
of surgical staples; however, two part polymeric type 
fasteners are also known. 

[0003] Instruments for this purpose can comprise two 
elongated fingers which are respectively used to cap- 
ture or clamp tissue. Typically, one of the fingers carries 
a disposable cartridge housing a plurality of staples ar- 
ranged in at least two lateral rows while the other finger 
comprises an anvil for curling the staple legs into hook 
form upon their being driven against the anvil. The sta- 
pling operation is effected by a cam bar which travels 
longitudinally along the cartridge carrying finger, acting 
on transversely mounted pushers which in turn act upon 
the staples to place rows of staples in body tissue. A 
knife may optionally be positioned to operate sequen- 
tially immediately behind the cam bar and laterally po- 
sitioned between the staple rows to longitudinally cut 
and/or open the stapled tissue between the rows of sta- 
ples. Such instruments are disclosed in U.S. Pat. No. 
3,079,606 to Bobrov et al. and U.S. Pat. No. 3,490,675 
to Green. The instruments disclosed therein comprise 
apparatus for simultaneously making a longitudinal in- 
cision and applying a row of staples on both sides of an 
incision. 

[0004] A later development disclosed in U.S. Pat. No. 
3,499,591 to Green applies a double row of staples on 
each side of the incision. This is accomplished by a car- 
tridge assembly assembly wherein a cam member 
moves within a guide path between two sets of stag- 
gered staple carrying grooves. Staple drive members lo- 
cated within the grooves each have two staple pusher 
plates, and sloping surfaces disposed within the guide 
path so as to be contacted by the longitudinally moving 
cam and be driven along the groove to effect ejection of 
two staples. 

[0005] The cartridge assemblies typically come in a 
plurality of sizes, each varying in wire diameter, staple 
size and number of staples contained therein. Depend- 
ing on the procedure to be performed, the surgeon must 



select the appropriate cartridge assembly. The instru- 
ments described above were all designed to be used in 
surgical procedures wherein surgeons have direct man- 
ual access to the operation site. However, in endoscopic 
5 or laparoscopic procedures surgery is performed 
through a small incision or through narrow cannulae in- 
serted through small entrance wounds in the skin. In or- 
der to address the specific needs of endoscopic and/or 
laparoscopic surgical procedures, endoscopic surgical 
10 stapling apparatus such as that shown in U.S. Pat No. 
5,040,715 to Green et al. have been developed. This 
apparatus is well suited for such procedures and incor- 
porates a distal end having an anvil and staple cartridge 
assembly and a manually operated handle assembly in- 
15 terconnected by an endoscopic portion which permits 
the instalment to be inserted into a cannula and be re- 
motely operated by the surgeon. 
[0006] The instruments discussed above all require 
some degree of manually applied force in order to 
20 clamp, fasten and/or cut tissue. This rrianual application 
can prove awkward or difficult depending upon the ori- 
entation of the instrument relative to the surgeon, the 
type of tissue being operated on, the number of staples 
to be placed or the strength of the surgeon. Further- 
25 more, because of the difficulty and expense of cleaning 
and sterilizing surgical instruments between uses, there 
is increasing interest in and demand for instruments 
which are disposable after use in a single surgical pro- 
cedure rather than permanent and reusable. And be- 
30 cause of the greater convenience and ease of using self- 
powered instruments as well as the more uniform results 
typically produced by serf-powered instruments (as 
compared especially to manually powered instruments), 
there is increasing interest in and demand for instru- 
35 ments which are self-powered. 

[0007] Therefore, the present invention provides a 
self contained gas powered surgical apparatus for driv- 
ing fasteners into body tissue, to be insertable through 
a small incision or narrow tube for driving surgical fas- 
40 teners into body tissue and cutting the body tissue be- 
tween rows of staples and desirabley to be disposable 
after use. The present invention provides a self con- 
tained gas powered surgical apparatus having a gas 
metering element to prevent firing of the staples from 
45 the cartridge unless a sufficient quantity of gas is avail- 
able to move the driving member through a full se- 
quence of operation as well as a surgical apparatus hav- 
ing a clamping lockout mechanism which will prevent 
clamping of tissue unless the cartridge has been prop- 
so erfy inserted in the instrument, and apparatus having 
sealing structure for inhibiting the escape of gas through 
the apparatus. The apparatus has counter structure for 
displaying the number of times the instrument may be 
fired and can have lockout structure to disable the ap- 
55 paratus after a predetermined number of firings. 

[0008] An object of the present invention Is to provide 
a self contained gas powered surgical apparatus having 
a counter mechanism which indicates the number of 



2 



3 



EP 0 656 188 B1 



4 



times the apparatus may be fired and which prevents 
firing of the apparatus after a predetermined number of 
firings. 

[0009] The invention can provide such a surgical ap- 
paratus which disables an actuation mechanism in the 
absence of an unfired fastener cartridge, or which will 
disable an incompatible fastener cartridge upon loading 
to prevent firing of the Incompatible cartridge in the ap- 
paratus. 

SUMMARY OF THE INVENTION 

[0010] The present invention is defined in claim 1 be- 
low. 

[0011] Advantageously, the surgical instrument in ac- 
cordance with an embodiment of the present invention 
is a surgical stapling apparatus adapted for placing one 
or more longitudinal rows of staples. This apparatus 
may further include a knife for making an incision in body 
tissue between rows of staples. The latter configuration 
may find particular use of adjoining two hollow organs 
or in removing an organ, such as the appendix, the gall- 
bladder, etc. 

[0012] The surgical instrument of the present inven- 
tion in an endoscopic stapler configuration comprises a 
frame; an endoscopic portion defining a longitudinal axis 
and. extending distally from the frame, the endoscopic 
portion including an elongated housing having a distal 
member for mounting a cartridge assembly. The car- 
tridge assembly includes a plurality of surgical staples 
slidably mounted therein and has a tissue engaging sur- 
face. An anvil member is also provided and has a staple 
forming surface and a proximal end mounted to the elon- 
gated housing such that the anvil member is movable 
between an open position and a closed position such 
that the staple forming surface is in close cooperative 
alignment with the tissue engaging surface of the car- 
tridge assembly. 

[0013] The instrument further includes structure for 
moving the anvil member between the open and the 
closed positions and structure for ejecting the surgical 
staples from the cartridge assembly to cause the staples 
to engage and form on the staple forming surface of the 
anvil member. The instrument also Includes a self con- 
tained pneumatic system which is disposed in the frame 
and may include a supply of relatively low pressure gas 
which is connected to a pneumatic actuator mechanism. 
The pneumatic actuator mechanism actuates the struc- 
ture for ejecting the surgical staples from the cartridge 
assembly. 

[0014] The surgical instrument of the subject inven- 
tion may be constructed either as a reusable unit or as 
a single use, disposable unit or, alternatively may be 
formed with a reusable handle portion and replaceable 
staple carrying cartridges. The present invention advan- 
tageously permits surgeons to perform internal surgical 
procedures including stapling and/or cutting simply by 
manually clamping the tissue to be manipulated and ei- 



ther manually or pneumatically actuating the jaw mem- 
bers. The pneumatic actuation embodiment may result 
in greater convenience and ease of use of the instru- 
ment as well as more uniform actuation of the instrument 

s mechanisms. 

[0015] The pneumatically actuated stapler embodi- 
ment of this invention is preferably controlled by a man- 
ually operable trigger or other similar control. Momen- 
tary operation of the trigger initiates an operating cycle 

io of the stapler which is automatically completed without 
continued actuation of the trigger. A safety interlock may 
also be employed in cooperation with the trigger mech- 
anism to prevent accidental actuation. Preferably the 
stapler performs only one operating cycle in response 

15 to each operation of the control regardless of the length 
of time the control is operated beyond the time required 
to initiate an operating cycle. The stapler will not begin 
a new operating cycle until the preceding cycle has been 
completed. 

20 [0016] In a preferred embodiment of the subject in- 
vention, a safety mechanism may be incorporated in ei- 
ther a pneumatically actuated or manually actuated ap- 
paratus to prevent closure of the jaws if they are mis- 
aligned or improperly inserted. In addition, a mechanism 

25 may be provided to prevent the user from loading an 
inappropriate stapling cartridge into the instrument 
[001 7] In another preferred embodiment of the inven- 
tion, the operating cycle of a pneumatically actuated ap- 
paratus will not begin unless sufficient gas remains in 

30 the reservoir to propel the instrument through a com- 
plete cycle. Alternatively, structure may be provided to 
give a visual or tactile indication of the number of times 
the instrument has been fired and/or lock out the oper- 
ating cycle after a given number of firings. The counter 

35 structure may also be configured to indicate the number 
of times the instrument can be fired. Preferably, the 
counter structure is operativery associated with the 
pneumatic actuation system and will inhibit the actuation 
thereof after a predetermined number of operations. 

40 [0018] In another advantageous embodiment of the 
invention the surgical element includes adjustment 
structure which permits the instrument to be selectively 
preset to fire in a predetermined sequence to drive a 
given number of staples and/or rows of staples. 

« [0019] Further features of the invention, its nature and 
various advantages will be more apparent from the ac- 
companying drawing and the following detailed descrip- 
tion of the invention. 

50 BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] Preferred embodiments of the invention are 
described hereinbelow with reference to the drawings 
wherein: 

55 

Fig. 1 is a perspective view of a self contained gas 
powered endoscopic surgical instrument with which 
the present invention may be beneficially em- 
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ployed; 

Fig. 2 is an exploded perspective view of the frame 
and pneumatic assembly of the surgical instrument 
of Fig. 1; 

Fig. 3 is an exploded perspective view of the endo- 5 
scopic portion of the surgical instrument of Fig. 1 ; 
Fig. 3A is a side plan view in partial cut away of the 
pusher washers and flange member of the pneu- 
matic system in accordance with an embodiment of 
the surgical instrument of Fig. 1 ; " 
Fig. 4 is an exploded perspective view of one em- 
bodiment of the anvil and cartridge assembly of the 
surgical instrument of Fig. 1 ; 
Fig. 5 is a side plan view in cross section taken 
along line 5-5 of Fig. 1 showing the frame and pneu- « 
matic assembly in the undamped and unfired posi- 
tion; 

Fig. 6 is a transverse view in cross section taken 
along line 6-6 of Fig. 5 oriented toward the proximal 
end of the instrument showing the frame and pneu- ^ 
matte assembly in the undamped position; 
Fig. 7 is a side plan view in cross section showing 
the frame and pneumatic assembly of the surgical 
instrument of Fig. 1 in the clamped and unfired po- 
sition; 2 
Fig. 8 is a transverse view in cross section taken 
along line 8-8 of Fig. 7 oriented toward the proximal 
end of the instrument showing the frame and pneu- 
matic assembly in the clamped and unfired position; 
Fig. 9 is a top plan view in cross section taken along '< 
line 9-9 of Fig. 5 showing the frame and pneumatic 
assembly of the surgical instrument; 
Fig. 10 is a transverse view in cross section taken 
along line 1 0-1 0 of Fig. 5 oriented toward the distal 
end of the instrument showing a portion of the frame t 
and pneumatic assembly; 
Fig. 11 is a side plan view in cross section showing 
the frame and pneumatic assembly of the surgical 
instrument of Fig. 1 in the clamped and fixed posi- 
tion; 

Fig. 12 is a side cut away view in cross section 
showing the operation of the pneumatic assembly 
of the surgical instrument of Fig. 1 as it is fired; 
Fig. 1 3 is a side cut away view in cross section taken 
along line 13-13 of Fig. 12 showing the valve and 
gas tube of the pneumatic assembly; 
Fig. 14 is a side plan view in cross section showing 
the frame and pneumatic assembly of a surgical in- 
strument incorporating an adjustable stroke mech- 
anism; 

Fig. 1 5 is a side cut away view in cross section of a 
surgical instrument incorporating a metering as- 
sembly between the valve and piston assembly; 
Fig. 1 6 is a side plan view of a channel member of 
the surgical instrument of Fig. 1 ; 
Fig. 17 is a transverse view in cross section taken 
along line 1 7-1 7 of Fig. 1 6 oriented toward the prox- 
imal end of the channel member; 



Fig. 18 is a transverse view in cross section taken 

along line 1 8-1 8 of Fig. 1 6 oriented toward the distal 

end of the channel member; 

Fig. 1 9 is a bottom plan view of an anvil member of 

the surgical instrument of Fig. 1 ; 

Fig. 20 is a top plan view of the anvil member of Fig. 

19; 

Fig. 21 is a side view of the anvil member of Fig. 1 9; 
Fig. 22 is a top plan view of a cam bar adaptor of 
the surgical instrument of Fig. 1; 
Fig. 23 is a side plan view of the cam bar adaptor 
of Fig. 22; 

Fig. 24 is a front plan view of the cam bar adaptor 

taken along line 24-24 of Fig. 22 oriented toward 

the proximal end of the adaptor; 

Fig. 25 is a side plan view In cross section of the 

cartridge housing of Fig. 4; 

Fig. 26 is a top plan view of the cartridge housing 

shown in Fig. 25; 

Fig. 27 is a side cut away view in cross section of 
the cartridge housing of Fig. 25 taken along line 
27-27 of Fig. 26; 

Fig. 28 is an exploded perspective view of a car- 
tridge assembly of the surgical instrument of Fig. 1 ; 
Fig. 29 is a perspective view of the assembled car- 
tridge assembly of Fig. 28; 
Fig. 30 is a perspective view in partial cross section 
of an anvil and cartridge assembly of the surgical 
instrument of Fig. 1 ; 

Fig. 31 is a perspective view in partial cross section 
of an anvil in accordance with the embodiment of 
Fig. 30; 

Figs. 32 through 34 are side plan views in partial 
cross section of a sequence of operations for the 
anvil and cartridge assembly of Fig. 30; 
Fig. 35 is a perspective view of another self con- 
tained gas powered surgical instrument with which 
the present invention may be beneficially em- 
ployed; 

Fig. 36 is an exploded perspective view of the han- 
dle portion of the self contained gas powered sur- 
gical instrument of Fig. 35; 
Fig. 37 is an exploded perspective view of the en- 
doscopic portion and jaw structure of the self con- 
tained gas powered surgical instrument of Fig. 35; 
Figs. 38 and 39 are side cross-sectional views of 
the firing trigger with integral lockout in the unfired 
and fired positions of the surgical instrument of Fig. 
35; 

Figs. 40 and 41 are side views of the cartridge and 
support structure of the surgical instrument of Fig. 
35 showing the operation of the clamp lockout struc- 
ture; 

Fig. 42 is a side elevational view in partial cross- 
section of the frame portion of the self contained gas 
powered surgical apparatus of the subject invention 
which includes a unique counter mechanism for in- 
dicating the number of times the surgical apparatus 
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has been fired; 

Fig. 43 is a perspective view in partial cross-section 
of the frame portion illustrated in Fig. 42 with the 
plunger advanced distally during a firing operation; 
Fig. 44 is a side elevational view in partial cross- 
section of the frame portion illustrated in Fig. 42 with 
the counter mechanism indexed in response to the 
firing operation illustrated in Fig. 43; 
Fig. 45 is a side elevational view in partial cross- 
section of the frame portion illustrated in Fig. 42 with 
the counter mechanism Indexed through four firing 
operations to lock the trigger mechanism; 
Fig. 46 is an enlarged partial break-away view of 
the distal end portion of the apparatus; 
Fig. 47 is an enlarged partial break-away view sim- 
ilar to Fig. 46 illustrating the channel stop engaged 
with channel stop abutment member; 
Fig. 48 is a partial perspective view of a pneumatic 
actuation system in accordance with the present in- 
vention; 

Fig. 49 is a partial perspective view similar to Fig. 
48 illustrating the trigger rod engagement member 
in position behind the rocking lever; and 
Fig. 50 is an enlarged partial perspective view illus- 
trating cartridge identifier structure in accordance 
with the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0021 J It is generally accepted that endoscopic proce- 
dures are more common than laparoscopic procedures. 
Accordingly, the present invention shall be discussed in 
terms of endoscopic procedures and apparatus. How- 
ever, use herein of terms such as "endoscopic", "endo- 
scopically" and "endoscopic portion", among others, 
should not be construed to limit the present invention to 
a stapling and cutting apparatus for use only in conjunc- 
tion with an endoscopic tube. To the contrary, it is be- 
lieved the present invention may find use in any proce- 
dure where access is limited to a small incision, includ- 
ing but not limited to laparoscopic procedures. Also, as 
used herein the terms "fasteners" and "staples" shall be 
treated equivalently. Unless otherwise stated, the term 
"cartridge assembly" shall include at least the cartridge 
itself and staples or fasteners and staple drive members 
disposed therein. 

[0022] In the drawings and the description which fol- 
lows, as is traditional, the term "proximal" will refer to 
the end of the instrument which is closest to the operator 
while the term "distal" will refer to the end of the instru- 
ment which is furthest from the operator. 
[0023] Although the principles of the invention are ap- 
plicable to other types of manually and pneumatically 
actuated surgical fastening instruments, the invention 
will be fully understood from the following illustration of 
its application to endoscopic surgical fastening instru- 
ments, including specifically, but without limitation, ap- 



paratus of the type disclosed, in U.S. Patent No. 
5,040,715 to Green et al. Also, although the invention is 
applicable to surgical fastening apparatus having other 
constructions, the invention will be illustratively de- 

5 scribed in its application to surgical staplers in which a 
staple cartridge containing a plurality of staples, staple 
drivers and staple firing means in cooperation with anvil 
means respectively form opposing jaw structure located 
on a distal end of the stapler for capturing and joining 

10 tissue. 

[0024] In this specification, drawing Figures 1 - 41 are 
identical with the corresponding Figures in Applicant's 
EP-A-552 423, mentioned above. 
[0025] As shown in Fig. 1 , a self contained gas pow- 
15 ered endoscopic surgical instrument 50 which may ben- 
eficially employ the principles of this invention includes 
a frame 52 and an endoscopic portion 54. An anvil 56 
and cartridge assembly 58 are mounted in a distal end 
60 of endoscopic portion 54 and are preferably inter- 
ne changeable with other anvil/cartridge assemblies (as 
discussed in greater detail hereinbelow) to perform a 
wide variety of surgical fastening procedures as need- 
ed. 

[0026] Anvil 56 and cartridge assembly 60 are manu- 
25 ally controlled by means of an articulating handle 62 in 
the frame 52. This handle 62 interconnects with anvil 56 
by means of a linkage disposed in endoscopic portion 
54 such that when handle 62 is moved from its open 
position (Fig. 1) to a closed position (Fig. 7), anvil 56 is 
30 moved into close approximation with cartridge assembly 
58. This operation will be discussed in greater detail be- 
low. 

[0027] Turning now to Fig. 2, an exploded perspective 
view of the frame and pneumatic system is shown. 

35 Frame 52 includes a first housing member 64 and a sec- 
ond housing member 66 enclosing a pneumatic system 
shown generally at 68. Articulating handle 62 is pivotalty 
connected at a distal end thereof to clamp tube 70 at 
pivot point 72. Longitudinal grooves 74 formed in both 

^o first and second housing members 64, 66 adjacent pivot 
point 72 slidably receive molded shuttles 76 attached to 
handle 62 at 72. The molded shuttles 76 are prvotally 
connected to eith er side of the pivot point 72 on the distal 
end of handle 62 and serve to guide the distal end of 

45 handle 62 in a longitudinally distal direction as the han- 
dle is compressed. 

[0028] A pair of articulating links 78 interconnect an 
intermediate portion of handle 62 to a pair of projections 
80 formed on an upper surface of housing members 64, 

so 66 respectively. A handle return spring 82 extends be- 
tween handle 62 and housing members 64, 66 by 
means of spring anchor pins 84, one of which is dis- 
posed in handle 62 and the other extending between 
projections 80 which also serve to pivotally connect ar- 

55 ticulating links 78 to projections 80. This spring 82 as- 
sists in returning handle 62 from its closed position to 
its open position. 

[0029] The proximal end of handle 62 is preferably di- 
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agonally formed away from housing members 64, 66 so 
as to enable the surgeon to more easily release the han- 
dle 62 from its closed position. This is done by placing 
the hand under the proximal end of the handle and lift- 
ing. A texturized or serrated portion 86 may advanta- 
geously be formed on an under surface of the proximal 
end of handle 62 to enhance gripping of the handle 62. 
[0030] Pneumatic system 68 is wholly contained with- 
in housing members 64, 66 and includes a container 88 
of relatively low pressure gas longitudinally slidably 
mounted therein. The pressure of the gas In container 
88 during operation of the stapler is typically less than 
about 1 .38 MPa (200 p.s.i.g.) and preferably in the range 
from about 0.55 MPa (80 p.s.i.g.) to about 1 .1 MPa (160 
p.s.i.g.). Any suitable non-toxic gas can be used includ- 
ing but not limited to halogenated hydrocarbons which 
are gaseous at room temperature, e.g., fluorinated hy- 
drocarbons such as Freon 12 or chlorinated hydrocar- 
bons such as Freon 152A. Container 88 dispenses the 
relatively low pressure gas through stem 90, valve 92 
and gas tube 94 when the firing trigger 96 is depressed. 
Spring 97 is positioned between container 88 and valve 
92 and serves to hold the container 88 away from valve 
92. Valve 92 is fixed within housing members 64, 66 and 
is longitudinally adjustable by means of set screw 93. 
(Fig. 1 3) This feature permits the position of valve 92 to 
be longitudinally changed to compensate for manufac- 
turers' variations in length among containers 88 be- 
tween a distal end and the proximal end of stem 90. 
[0031] Disposed above container 88 within housing 
members 64, 66 is a pneumatic actuator 98. Actuator 
98 includes a pneumatic cylinder 100 which is held in 
place by opposing pins 99 and which is closed at its 
proximal end except for ferrule 102 and is open at its 
distal end, as well as a pneumatic piston 104 mounted 
for reciprocal motion in cylinder 100 parallel to the lon- 
gitudinal axis of endoscopic portion 54. Cylinder 100 is 
preferably circular in transverse cross-section however 
other shapes would function acceptably well. 
[0032] Piston 1 04 is pneumatically sealed to cylinder 
1 00 by D 0 U ring 1 06 molded of polyethylene or the like. 
Gas dispensed from container 88 is supplied to pneu- 
matic actuator 98 via gas tube 94 which admits the gas 
to cylinder 1 00 through ferrule 1 02 behind piston 1 04 to 
drive piston 104 distally in the cylinder. The distal end 
of piston 1 04 is adapted to engage the f iring mechanism 
of the surgical apparatus as will be described in greater 
detail below. 

[0033] Referring to Figs. 2, 5 and 7, firing trigger 96 
is pivotally mounted in a proximal end of housing mem- 
ber 64, 66 by pivot pin 1 08. Spring 1 1 0 is positioned ad- 
jacent pin 108 and serves to bias the firing trigger 96 
proximally into the prefiring position. A trigger rod 112 
extends distally from firing trigger 96 longitudinally to en- 
gage piston slide 114 positioned in a lower portion of 
piston 104. Piston slide 114 comprises a substantially 
"IT-shaped channel which fits Into a corresponding 
groove 116 formed in piston 104, Piston slide 114 is 



spring loaded in a proximal direction by spring 118 and 
includes a transverse projection on a lower distal end 
thereof which engages the distal end of trigger rod 1 1 2. 
[0034] Referring now to Figs. 2 and 5-11 and initially 

s to Figs. 2, 5-8 and 11 , a rocking lever 120 is pivotally 
mounted on transverse slide pin 1 22 and is adapted for 
transverse movement relative to slide pin 122 between 
an engaged position prior to firing (Figs. 7-9) and a dis- 
engaged position when articulating handle 62 is open 

io (Figs. 5 and 6). Cam slide 124 is vertically mounted in 
first housing member 64 for reciprocal movement be- 
tween an upper and lower position (Figs. 6 and 8 re- 
spectively) and serves to move rocking lever 120 be- 
tween the engaged position (Fig. 8) and the disengaged 

15 position (Fig. 6). Thus, until the articulating handle 62 is 
closed causing cam slide 1 24 to move rocking lever 1 20 
into the engaged position, the instrument 50 cannot be 
fired. 

[0035] Cam slide 124 is normally biased in its upper 

20 disengaged position by cam slide spring 126 mounted 
in vertical groove 128 of first housing member 64 (Figs. 
5 and 6). In this upper position, cam slide 124 extends 
upward beyond first housing member 64 (Fig. 6) to en- 
gage articulating handle 62 as it is moved to a closed 

25 position (Figs. 7 and 8). Cam slide 1 24 further includes 
a camming surface 130 which contacts a corresponding 
camming surface of camming block 132 mounted on 
slide pin 122. Camming block 132 is loaded against cam 
slide 124 by slide spring 134 and moves rocking lever 

30 1 20 transversely on slide pin 1 22 between an engaged 
position and a disengaged position. Referring to Fig. 8, 
as the articulating handle 62 is compressed toward 
housing members 64, 66 in the direction of arrow 135 it 
contacts cam slide 1 24 moving it downward and causes 

35 camming surface 1 30 to move camming block 1 32 and 
rocking lever 1 20 transversely into an engaged position 
in line with piston 104. 

[0036] Turning to Figs. 5, 7-9 and 1 1 , once the artic- 
ulating handle 62 has been fully compressed (Figs. 7-9) 

40 rocking lever 120 is disposed in alignment with piston 
slide 114 and can be pivotally moved about transverse 
slide pin 1 22 to engage pusher disk 1 36 at the distal end 
of container 88. When the instrument is in the clamped 
configuration, depression of the firing trigger 96 moves 

45 trigger rod 1 1 2 distally in the longitudinal direction caus- 
ing piston slide 114 to engage and pivot rocking lever 
1 20 which, in turn, engages pusher disk 136 and moves 
container 88 longitudinally into contact with valve 92 to 
dispense gas and propel piston 104 in the distal direc- 

so tion. See Figs. 11, 12 and 13. 

[0037] As piston 1 04 moves distally, rocking lever 1 20 
remains in its pivoted firing position by contact with the 
bottom surface of piston 1 04. A gap 1 38 is formed in the 
bottom surface of piston 104 near the proximal end 

55 thereof which gap effectively allows rocking lever 1 20 to 
disengage from piston 1 04 and pivot back to a position 
wherein container 88 is released from engagement with 
valve 92, stopping the flow of gas into pneumatic cylin- 



6 



11 



EP0656188B1 



12 



deMOO. 

[0038] Return springs 140, 142 disposed in endo- 
scopic portion 54 drive piston 1 04 back to its initial p re- 
fired position. A camming surface 1 44 is formed in a dis- 
tal end of gap 1 38 and causes rocking lever 1 20 to move s 
transversely out of engagement with piston 1 04 as it re- 
turns proximally and the rocking lever 120 moves to its 
original prefired position (Fig. 7). 
[0039] Fig. 14 shows a second surgical instrument 
which may benefit from the present invention which in- io 
corporates an adjustment mechanism 146 which per- 
mits the instrument 148 to be selectively adjusted to 
change the length of the firing and return strokes of pis- 
ton 1 50. This advantageous feature permits the user to 
selectively fire a predetermined length of staples using 
a single instrument. For example, if the user installs a 
staple cartridge assembly having six rows of staples, 
each row having a longitudinal length of 60 mm, the in- 
strument is set using adjustment mechanism 1 46 to fire 
the staples in the entire length of the cartridge. Cartridg- 20 
es having some lesser length of staples may be inserted 
and fired depending on the needs of the user. 
[0040] The adjustment mechanism 1 46 shown in Fig. 
14 includes a belt 152 which travels around a pair of 
longitudinally disposed pulleys 1 54, 1 56. A first linkage 25 
rod 1 58 engages the top portion of belt 1 52 and extends 
to a gap adjustment member 160 slidably positioned in 
piston 150. A second linkage rod 162 engages the bot- 
tom portion of belt 152 and extends to a slidable piston 
stop 1 64 disposed within pneumatic cylinder 1 00. 30 
[0041 ] Belt 1 52 may be rotated in either the clockwise 
or counterclockwise direction by rotating knob 166 dis- 
posed in housing 172 between pulleys 154 and 156. 
This permits the user to preselect the firing stroke of the 
instrument 148. For example when belt 152 is rotated 35 
counterclockwise, the firing stroke piston stop is being 
driven proximally by second linkage rod 1 62 and the gap 
1 68 wherein the rocking lever 1 20 disengages the pneu- 
matic actuator 98 is correspondingly widened. This per- 
mits the user to fire shorter rows of staples without *o 
changing cartridge assemblies. Conversely, when belt 
152 is rotated in a clockwise direction, the firing-stroke 
is progressively lengthened this allowing the user to fire 
up to the entire length of the rows of staples in the car- 
tridge assembly. 45 
[0042] In the instrument 1 48 shown in Fig. 1 4, the fir- 
ing stroke may be preset to fire either 30 mm or 60 mm 
rows of staples from a 60 mm length cartridge assembly. 
These preset positions correspond to camming pins 1 86 
and 1 70 respectively which serve to disengage first rod 
linkage 1 58 from belt 1 52 so that belt 1 52 is not rotated 
during the firing stroke of the pneumatic actuator 98. 
[0043] Turning now to Fig. 1 5, a pressure sensor 1 74 
is disposed in line between the valve 92 and the pneu- 
matic cylinder 1 00 to sense and/or regulate the gas de- 55 
livered from container 88 to the cylinder 1 00. During sur- 
gical procedures involving the driving of surgical fasten- 
ers and particularly where a knife is used to divide fas- 



tened tissue, it is important that when the trigger is de- 
pressed there is sufficient gas remaining in the container 
88 to complete an entire piston firing stroke. If insuffi- 
cient gas were available, the piston may not be able to 
fasten and/or divide the desired length of tissue, neces- 
sitating duplication of the procedure. Pressure sensor 
1 74 serves to premeasure the amount of gas necessary 
to achieve the desired piston stroke before activating to 
permit the gas to flow into the pneumatic cylinder 100 
to drive piston 104. 

[0044] It is also envisaged that a counter mechanism 
can be incorporated to operate in conjunction with the 
pneumatic system 68 in order to monitor the number of 
firings which the instrument has been subjected to. This 
number can be visually displayed to th e operator so that, 
for example, after a given number of firings, the Instru- 
ment can be overhauled or replaced. Similarly, where a 
relatively small number of firings are available from a 
single gas container, this counter mechanism will assist 
the operator in recognizing when the container is near- 
ing exhaustion. In a particularly desirable embodiment, 
the counter mechanism can be combined with a lockout 
mechanism which will disable the firing mechanism after 
a preselected number of firings. 
[0045] As seen in Fig. 15, upon depressing firing trig- 
ger 96, gas is released from container 88 substantially 
as described hereinabove. However, after leaving stem 
90 and passing through nozzle 92, the gas contacts 
pressure plate 176. Pressure plate 176 is preset by 
means of spring 178 to keep orifice 180 closed until a 
predetermined gas pressure is realized at the pressure 
plate 176. Once this threshold pressure is realized, 
pressure plate 1 76 moves out of contact with orifice 1 80 
permitting gas to pass therethrough and into pneumatic 
cylinder 1 00 to drive piston 1 04 distally. In the event that 
insufficient gas is available to reach this threshold pres- 
sure, pressure plate 176 continues to block orifice 180 
and the instrument cannot be fired. 
[0046] Referring now to Fig. 3, there is shown in ex- 
ploded detail an endoscopic portion 54 of a surgical in- 
strument which may beneficially employ the present in- 
vention. At a proximal end, piston 104 is longitudinally 
reciprocally slidable through clamp tube 70 and extends 
into the proximal end of cover tube 1 82. The distal end 
of piston 1 04 is provided with an attachment flange 1 84 
which flange 184 mounts a plurality of pusher washers 
1 86 thereon. These pusher washers 1 86 are formed in 
a substantially abbreviated frustoconical cross-section 
from a resilient material such as, for example, commer- 
cial spring steel or type 302 stainless steel. These wash- 
ers are typically known as Belleville Spring Washers 
available through SPEC Associated Spring Raymond, 
Barnes Group Inc. The washers are especially suited 
for high loads in small spaces and may be combined in 
varying sequences to achieve numerous load carrying 
possibilities. In the embodiment of Fig. 3, a total of 
twelve pusher washers are used substantially as shown 
in Fig. 3A with duplicate washers arranged in six oppos- 
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ing sets. A spring support washer 188 is positioned on 
flange 184 distal to pusher washers 186 and serves to 
engage the proximal ends of inner and outer return 
springs 1 40 and 1 42. Lock washer 1 89 holds the wash- 
ers in place on flange 1 84. Attachment flange 1 84 has 
a chamfered distal tip and is configured and dimen- 
sioned to be received between the proximal fingers 1 90 
and channel 192. 

[0047] As shown in Figs. 3 and 1 6-1 8, channel 1 92 is 
an elongated structure slidably mounted in endoscopic 
portion 54 for reciprocal longitudinal motion therein. As 
mentioned above, channel 192 has fingers 190 at a 
proximal end thereof to receive attachment fiange 184 
of piston 104. At a distal end of channel 192 there is 
provided a fork 194 defining a slot 196 therebetween. 
Fork 194 has a pair of opposed ramping surfaces, 198 
and 200 respectively, the purposes of which will be de- 
scribed in greater detail below. Proximal to fork 194 is 
abutting structure 202 which structure extends below 
the lowermost dimension of fork 194. 
[0048] Referring back to Fig. 3, an extension sleeve 
204 is disposed within the cover tube 1 82 and is fixed 
on a proximal end thereof to damp tube 70. Sealing 
member 206 is mounted on flange 208 of clamp tube 70 
and serves to sealably isolate the frame 52 of the instru- 
ment 50 from the endoscopic portion 54. inner and outer 
return springs, 142 and 140 respectively, are contained 
within upper extension spacer 210 and lower extension 
spacer 212 which are, in turn, fixed within the extension 
sleeve 204. Spring support washer 1 88 abuts the prox- 
imal ends of inner and outer return springs 142 and 140 
and, when the instrument is fired, transmits the energy 
of the compressed springs 142, 140 to the piston 104, 
returning it to its prefired position. 
[0049] Support structure 214 is also disposed within 
extension spacers 210, 212 and function to releasably 
receive anvil and/or cartridge assemblies in instrument 
50. Support structure 214 is retained in place within ex- 
tension spacers 210, 212 by transverse support key 
21 6. An anvil return spring 21 8 is affixed to an underside 
portion of support structure 21 4 and assists in the reten- 
tion of the anvil within the instrument. 
[0050] A collar assembly, shown generally at 220, is 
attached to the respective distal ends of external sleeve 
204 and extension spacers 210,212. This assembly 220 
includes a forward collar tube 222, a collar tube spacer 
224 and a rear collar tube 226, each having camming 
bosses 268, 270 formed on inner surfaces therein as 
will be described in greater detail below. 
[0051] In the instrument shown in Figs. 1 -3, the endo- 
scopic portion 54 is rotatable relative to the frame 52 by 
means of rotation knob 228 (Figs. 1 and 2). This rotation 
knob 228 is in the form of an abbreviated frustoconical 
structure having a bore therethrough dimensioned to re- 
ceive a proximal end of cover tube 182. At a proximal 
end of knob 228, knurling 229 may be provided to facil- 
itate rotation. Once connected to cover tube 182, rota- 
tion of knob 228 causes the distal working end of the 



instrument to rotate. 

[0052] Referring now to Figs. 4 and 1 9-27, there is il- 
lustrated an anvil 230 and cartridge assembly, shown 
generally at 232. Anvil 230 is an elongated piece which 
5 is mounted in support 214 by means of proximal legs 
250. At Its distal end, anvil 230 has an anvil plate 236 
with a tissue contacting surface 238 having staple form- 
ing depressions 240 (See Fig. 19). At its proximal end, 
anvil 230 is provided with an upper camming surface 
10 242 and locking surface 244, which surfaces are enga- 
gable with corresponding top arcuate camming surface 
246 formed in forward collar tube 222. Transverse op- 
posing projections 248 are formed on legs 250 at the 
proximal end of anvil 230 and provide an engagement 
15 point for anvil 230 to be cammed between an open and 
closed position by the interaction of camming surface 
242, locking surface 244 and top arcuate camming sur- 
face 246 of collar tube 222. Preferably, the radius of cur- 
vature of the top arcuate camming surface 246 is shorter 
20 than the radius of curvature of camming surface 242 and 
equal to the radius of curvature of locking surface 244. 
This configuration prevents flexing of the camming sur- 
face 246 of collar tube 222 and lateral movement of the 
anvil as it is being cammed closed. 
25 [0053] Anvil plate 230 also has a longitudinal center 
groove 252 to permit passage of a knife 254. Anvil 230 
is further provided with parallel aligning surfaces 256 po- 
sitioned below camming surface 242. These aligning 
surfaces are dimensioned to fit outside projections 258 
30 on cartridge housing 260 upon closure of the anvil 230. 
The engagement of the aligning surfaces 256 and the 
corresponding projections 258 of cartridge housing 260 
serves to more accurately and securely align anvil 230 
and cartridge housing 260 upon closure. Further visual 
35 confirmation of alignment is facilitated by a pair of par- 
allel longitudinal indentations 262 formed in the distal 
end of anvil 230. These indentations 262 allow the sur- 
geon to view the closed structure of the anvil 230 and 
cartridge assembly 232 to confirm accurate longitudinal 
40 alignment thereof. 

[0054] Further, as shown in Fig. 21 , the horizontal 
plane formed by tissue contacting surface 238 inter- 
sects the horizontal plane formed by the camming por- 
tion of the proximal end of anvil 230 at an obtuse angle 
45 n a". This angular orientation pre-cambers the anvil 230 
and balances the closure force applied by the anvil 230 
to the captured tissue. 

[0055] First and second camming surfaces, 264 and 
266 respectively, are formed in a sidewall portion of the 
so proximal end of anvil 230. These camming surfaces en- 
gage camming bosses, 268 and 270 respectively, 
formed on inner opposing sidewalls of collar tube as- 
sembly 220. Anvil 230 is inserted into collar tube assem- 
bly 220 and projections 248 engage with support struc- 
55 ture 21 4 bring camming surfaces 264 and 266 into en- 
gagable alignment with camming bosses 268 and 270. 
Cartridge assembly 232, discussed in greater detail 
hereinbelow, is fixedly inserted into collar tube assembly 
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220 and remains stationary relative to anvil 230. 
[0056] During fabrication of anvil 230, the anvil blank 
may advantageously be formed by metal injection mold- 
ing and thereafter coined and coated as described be- 
low. A wide variety of staples and fasteners are contem- 
plated for use with the present apparatus. In a preferred 
embodiment for use with titanium fasteners, it has been 
found that forming of the fasteners in the staple forming 
depressions 240 is facilitated by applying a hard, rela- 
tively smooth surface on the staple forming portion of 
the anvil 230. The preferred method of application of this 
surface is by electroless plating, with the surface being 
formed of a metallic alloy such as, for example, nickel, 
gold, silver, titanium nitride or chromium. Where nickel 
is used, the applied surface is preferably in the range of 
100 u. -2000 ii in thickness with an optimum thickness 
of between 200 u, - 500 u,. Ranges for other alloy may 
vary depending upon their inherent characteristics. 
[0057] Where nickel is to be applied, the preferred 
method is an electroless plating method including the 
steps of: electrocieaning the anvil in a cyanide-contain- 
ing cleaner, reversing polarity at predetermined inter- 
vals, preferably about every 1 0-1 5 seconds, at a current 
of about 543 Am* 2 (50 amps/ft 2 ); rinsing thoroughly; rins- 
ing in a solution containing a strong acid, preferably 20% 
HCL, dipping several times; immersing the anvil in a 
NiCL strike tank for plating, preferably for two to four 
minutes at a current of about 543 Anr 2 (50 amps/ft 2 ); 
rinsing; and immersing the anvil in an electroless Ni 
bath, preferably Enthone 41 8 or 431 , for a time sufficient 
to. achieve the desired plating thickness. For example, 
at a deposition rate of 0.01 mm/hr (.0005 in/hr), a time 
of .between 30 to 40 minutes would be required to 
achieve a thickness of about 300 \l ± 50 u.. Other coating 
procedures are also contemplated including vapor dep- 
osition, etc. and are encompassed by the present inven- 
tion. 

[0058] Turning now to Figs. 4 and 22-27, there is il- 
lustrated a replaceable cartridge assembly 232. The 
cartridge assembly 232 includes: a cartridge housing 
260; a cartridge 272 having a plurality of pushers 274 
and staples 276 disposed in longitudinal arrangement 
therein; and a plurality of cam bars 278 removably dis- 
posed In cam bar adaptor 280 and a cam bar alignment 
tab 282 as well as a knife 254 mounted in the cam bar 
adaptor 280. 

[0059] Referring specifically to Figs. 25-27, the prox- 
imal end of cartridge housing 260 comprises a substan- 
tially elongate channel of semi-circular cross-section 
having a forward and rearward portion 284 and 286 re- 
spectively. A transverse locking slot 288 Is formed in 
rearward portion 286 and serves to engage and retain 
support structure 21 4. Upon insertion into collar tube as- 
sembly, the forward end of support structure 214 is bi- 
ased by the rearward portion 286 of cartridge housing 
260 until the support structure 214 engages locking slot 
288. 

[0060] Rearward projection 290 is formed in the base 



of cartridge housing 260. The function of this projection 
290 will be described in greater detail below. Forward of 
the projection 290 is a bore 292 which receives shear 
pin 294 formed on cam bar adaptor 280 (Figs. 22-24). 
5 A pair of crimps 296 is provided in opposing sidewalls 
of the rearward portion of the proximal end of the car- 
tridge housing. These crimps 296 provide a friction fit 
with cam bar adaptor 280. 

[0061] The forward portion 284 of the proximal end of 
to cartridge housing 260 has projections 258 which, upon 
closure of the cartridge assembly 232 and anvil 230, 
contact and align with anvil aligning surfaces 256 as de- 
scribed above. 

[0062] The distal end of the cartridge housing 260 
15 comprises a channel structure of substantially rectan- 
gular cross-section. This distal end constitutes the car- 
tridge receiving portion and is dimensioned to receive 
cartridge 272 therein. Bores 298 and projection 300 
serve to engage pins and bores respective In the car- 
20 tridge 272 so as to align and retain the cartridge 272 
within the cartridge receiving portion of the cartridge 
housing 260. 

[0063] Referring to Fig. 26, the cartridge receiving 
portion in the distal end of cartridge housing 260 and the 

25 proximal end of cartridge housing 260 are joined at an 
obtuse angle-defined by the intersection of the horizon- 
tal planes of both the proximal and distal ends of the 
cartridge housing 260. This angular orientation serves 
to pre-camber the cartridge assembly and facilitates ac- 

30 curate closure and alignment of the jaw elements as well 
as more secure retention of subject tissue. 
[0064] The cartridge 272 includes longitudinal groove 
structure 302 for receiving and guiding knife 254 and a 
plurality of pushers 274 abutting staples 276. The sta- 

35 pies 276 are advantageously arranged in six longitudi- 
nal rows with three rows positioned on either side of 
groove structure 302. 

[0065] Two pairs of longitudinal slots are formed in the 
cartridge housing 260 and are adapted to receive a pair 

40 of double cam bars 278 therein. Each pair of cam bars 
serving to drive three corresponding longitudinal rows 
of staples. Further, the two pairs of longitudinal slots ex- 
tend to the end of cartridge 232. 
[0066] Cam bars 278 are provided with a cam surface 

45 304 in an upper distal end thereof and an overhanging 
ledge 306 with vertical surface 308 in a lower distal end. 
This overhanging ledge 306 is dimensioned to extend 
into the longitudinal slots to a point wherein the vertical 
surface 308 of the overhanging ledge 306 drops down 

50 and abuts the forward edge 31 0 of the cartridge retain- 
ing portion of the cartridge housing 260 when the cam 
bars 278 move to their distal fired position. At their prox- 
imal end, cam bars 278 are provided with hook structure 
312 for releasably engaging cam bar adaptor 280. 

55 [0067] Referring now to Figs. 22-24, there are shown 
multiple views of the cam bar adaptor 280. The cam bar 
adaptor 280 comprises a forward section 314 and a 
rearward section 316. The forward section 314 is sub- 
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stantially rectangular in shape and has a central longi- 
tudinal groove 318 formed therein and dimensioned to 
receive the longitudinal groove structure 302 therein 
when the cam bar adaptor is urged to its forwardmost 
position. Flanges 320 and shelves 322 serve to remov- 
ably retain the proximal end of cam bars 278. 
[0068] The rearward section 316 is rectangular in 
shape with projections 324 formed in the proximal end 
thereof. The rearward section is dimensioned to be re- 
ceivable within the slot formed in fork 194 in channel 
192. The projections 324 are dimensioned to engage 
ramping surface 1 98 to allow the fork 1 94 to ride up and 
over the projections 324 when the fork 1 94 is moved in 
the distal direction. 

[0069] Vertical bore 326 and longitudinal groove 328 
are formed in the rearward section 316 and serve to re- 
tain and hold the shank of knife 254. Shear pin 294 Is 
integrally formed with cam bar adaptor 280 on a bottom 
surface thereof and, in the pref iring position, is aligned 
with and receivable into bore 292. Also, in this profiling 
position, the rearward section 31 6 of the cam bar adap- 
tor 280 is disposed over rearward projection 290 to ef- 
fectively shield engagement of abutting structure 202 
with projection 290. 

[0070] Turning now to Figs. 28-34, there is shown a 
second anvil and cartridge assembly. Referring to Figs. 
28 and 29, the cartridge assembly 330 comprises a car- 
tridge housing 332 mounting a cartridge 334 containing 
a plurality of pushers 336 disposed beneath staples 338, 
in a distal end thereof. A pair of cam bars 340 are posi- 
tioned in the cartridge housing 332 and are adapted to 
move longitudinally through parallel longitudinal slots 
formed in cartridge 334. A camming surface 342 is 
formed on an upper distal end of cam bars 340 with an 
overhanging ledge 344 formed on a lower distal end. 
Vertical ledge 346 is formed proximal to overhanging 
ledge 344 and Is adapted to engage the distal end of 
cartridge housing 332 when the cam bars 340 are driven 
to their full distal position. A cam bar alignment tab 348 
engages both cam bars 340 and holds them in parallel 
alignment. A cam bar adaptor 350 is adapted to fixedly 
receive the shank portion of cam bars 340. Cartridge 
334 is designed with three longitudinal rows of staples 
with each row of staples being offset from adjacent rows 
as shown in Fig. 28. 

[0071] Referring to Figs. 30-31 , an anvil 352 is shown 
having substantially the same design as anvil 230 de- 
scribed hereinabove. The primary difference is that the 
distal portion 354 of anvil 352 is narrowed to receive and 
form three longitudinal rows of staples in contrast to the 
six rows of staples and knife accommodated by anvil 
230. Anvil 352 includes a pair of longitudinally extending 
parallel legs 356 having transverse opposing projec- 
tions 358. Parallel aligning surfaces 360 are formed in 
sidewails of anvil 352 and serve to overfit and align anvil 
352 on cartridge housing 332. First and second cam- 
ming surfaces 362, 364 are formed in sidewails of anvil 
352 proximal to parallel aligning surfaces 360 and serve 



to engage camming bosses 268, 270 formed in forward 
collar tube 222 and rear collar tube 224, respectively. 
[0072] Upper camming surface 366 is formed on an 
upper surface of anvil 352 proximal to distal end 354 

5 with locking surface 368 formed distally adjacent upper 
camming surface 366. Both the upper camming surface 
366 and the locking surface 368 are adapted to engage 
and be cammed by top arcuate camming surface 246 
formed in the distal end of forward collar tube 222. 

w [0073] Figs. 35-39 show a further surgical instrument 
similar to that shown in Figs. 1-15with the jaw structure 
of Figs. 28-34. Referring to Figs. 35-36, the handle por- 
tion of this embodiment further includes annular seals 
101 , 103 provided between the distal end of frame 52 

15 and the proximal end of cover tube 182. These seals 
serve to further inhibit the escape of insufflation gas from 
the operative site. Seats 1 07 and 1 09 are positioned ad- 
• jacent the proximal and distal ends, respectively, of 
clamp tube 70 to better seal off insufflation gas from the 

20 area of the piston 1 04. 

[0074] A counter mechanism is also disposed in han- 
dle portion 52 and comprises a counter ratchet 400 at- 
tached to trigger rod 1 1 2 and a leaf spring 402 mounted 
in housing 66 so as to engage the teeth on the bottom 

25 surface of counter ratchet 400. Numerical indicators are 
longitudinally disposed on an outer surface of the coun- 
ter ratchet 400 and correspond to the number of times 
the instrument has been fired. An access plate 404 hav- 
ing a viewing window 406 therein is positioned in the 

30 outside surface of housing 66. 

[0075] In operation, each time the instrument is fired 
the leaf spring 402 engages a respective proximally lo- 
cated tooth of the counter ratchet 400, effectively sliding 
the counter ratchet 400 distally to align the next lower 

35 number in viewing window 406. The counter mechanism 
of this embodiment further includes a locking feature 
whereby the trigger button 96 is retained in the fired po- 
sition when the leaf spring 402 engages the most prox- 
imal surface of the counter ratchet 400 and prevents the 

40 firing rod 112 from returning to its proximal unfired po- 
sition. 

[0076] This instrument further includes an integral 
trigger button rotary safety mechanism comprising a ro- 
tary safety shaft 408 disposed within a roller 410. The 

45 rotary safety mechanism is rotatably positioned in trig- 
ger button 96 with the roller 410 extending out beyond 
the plane of the back surface of trigger button 96. Pro- 
jections 412 are eccentrically formed on both sides of 
rotary safety shaft 408 and extend out beyond the plane 

so of the side surfaces of the trigger button 96. Spring 414 
serves to normally bias the rotary safety mechanism 
with the projections 41 2 disposed in their distalmost ori- 
entation. 

[0077] Referring now to Figs. 38 and 39, in the instru- 
55 ment's unfired position (Fig. 38) projections 412 are in 
their distalmost position and are disposed in direct align- 
ment with the proximal ends of the housing members 
64, 66. In this position, the trigger button 96 cannot be 
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accidentally depressed to fire the instalment. In order to 
disengage the safety mechanism, the roller 410 is 
moved in the direction of arrow 41 6 which serves to ro- 
tate projections 412 from their distalmost position (Fig. 
38) to their proximalmost position (Fig. 39) effectively s 
allowing trigger button 96 to be depressed to fire the in- 
strument. As soon as roller 410 is released, spring 414 
returns the safety mechanism to its normal position to 
prevent subsequent accidental firings. 
[0078] Fig. 37 shows the endoscopic portion and the to 
jaw portion of the surgical apparatus of Fig. 35. The anvil 
41 8 of this embodiment is provided with a pair of angled 
proximal legs 420. This feature permits the anvit 41 8 to 
be opened wider to more easily receive tissue between 
the anvil 41 8 and cartridge 58. The angled proximal legs 15 
420 preferably extend at an angle of between 0 and 30° 
from the longitudinal plane of the anvil. 
[0079] A clamp lockout structure is shown in detail in 
Figs. 37, 40 and 41 incorporated into the support struc- 
ture 214 and upper extension spacer 210. The clamp 20 
lockout structure comprises a leaf spring 430 having a 
diagonally downwardly extending projection 432 at- 
tached thereto. A slot 434 Is formed through the top sur- 
face of support structure 214 and Is adapted to engage 
and receive projection 432 whenever the support struc- 25 
ture is not longitudinally aligned. This clamp lockout 
structure is designed and configured to prevent the in- 
strument jaws from closing on tissue unless the car- 
tridge and/or jaw elements are properly emplaced within 
the apparatus. 30 
[0080] In operation in the stapling apparatus of Fig. 
37, leaf spring 430 and projection 432 are normally dis- 
posed above support structure 214. The proximal ends 
of the cartridge 334 and the anvil 418 are inserted 
through collar tube 222 and brought into engagement 35 
with the distal end of support structure 214. (See Fig. 
40) In the event that the cartridge 334 and/or the anvil 
41 8 are not property and/or completely inserted into en- 
gagement with support structure 214, the resulting an- 
gular disposition of the support structure 214 brings slot *o 
434 into alignment with projection 432. (See Fig. 41) As 
the operator attempts to depress the handle 62, the ex- 
tension spacer 21 0 begins to move distalfy causing pro- 
jection 432 to enter slot 434 and become entrapped 
therein effectively preventing any further distal move- 45 
ment of the extension spacer 21 0 and, in turn, prevent- 
ing approximation of the anvil 41 8 and the cartridge 334. 
[0081] In use, the endoscopic portion of the instru- 
ment is inserted into the body, preferably through an en- 
doscopic tube. It is further preferred that the endoscopic 50 
tube apparatus be capable of maintaining a sealed 
pneumoperitoneum, with the internal sealing member of 
the housing further maintaining this seal despite intro- 
duction of the instrument in accordance with the inven- 
tion into the endoscopic tube. As a practical matter, the 55 
jaws of the instrument are closed for insertion into the 
endoscopic tube, either by pinching the anvil and car- 
tridge prior to insertion or by closing the articulating han- 



dle to cam the jaws closed prior to insertion. 
[0082] After insertion into the endoscopic tube, the 
endoscopic portion may be rotated in order to appropri- 
ately orient the instrument at the stapling site. Rotation 
of the endoscopic portion relative to the body may be 
attained by rotating the instrument, as a whole, by rotat- 
ing the endoscopic portion relative to the frame using 
rotation knob 228 (See Fig. 1), or by a combination 
thereof. 

[0083] Referring to Figs. 3, 5-8 and 32-34, with the 
instrument property oriented so that the tissue to be fas- 
tened is disposed between the open jaws of the instru- 
ment, i.e., between the tissue contacting surfaces of an- 
vil member 230 and cartridge 302, the jaws are closed 
to clamp the tissue. In the first embodiment, the surgeon 
presses down on actuating handle 62, thereby sliding 
collar tube assembly 220 distally, via clamp tube 70, ex- 
tension sleeve 204, and extension spacers 210, 212. 
[0084] Referring to Figs. 32-34, as collar tube assem- 
bly 220 moves distally in the direction of arrow A from a 
first position where the top arcuate camming surface 
246 at the distal end of forward collar tube 222 is prox- 
imal to camming surface 242, (Figs. 32-33), to a second 
position where the top arcuate camming surface 246 is 
engaged with locking surface 244, (Fig.34), the top ar- 
cuate camming surface 246 contacts the camming sur- 
face of the anvil, thereby forcing the anvil to cam via 
camming surfaces 264, 266 on camming bosses 268, 
270 until the anvii is brought into close cooperative align- 
ment with the cartridge assembly. Fig. 34 illustrates the 
instrument with the jaws in a closed position. 
[0085] After closing the instrument jaws, the instru- 
ment is ready to be fired. When the surgeon is ready to 
emptace the staples and cut tissue, firing trigger 96 is 
depressed to actuate the pneumatic actuator 98 as dis- 
cussed in detail above. Piston 1 04, attached to the prox- 
imal end of channel 192 is driven distally causing cam- 
ming surface of forks 1 94 to ride up and over projection 
324 of the cam bar adaptor 280 and drive the cam bar 
adaptor in a distal direction. Shear pin 294 is severed 
and the cam bars and knife are driven longitudinally 
through the cartridge to sequentially drive and form sta- 
ples and cut tissue. 

[0086] As piston 1 04 contacts return springs 1 40, 1 42, 
pusher washers 1 86 are compressed on themselves 
and serve to store energy as the piston moves distally 
toward the cartridge assembly. This initial compression 
occurs in the range of between about o!l4 MPa (20 p. 
s.i.) to about 1.0 MPa (150 p.s.i.) and preferably within 
a range of about 0.21 MPa (30 p.s.i.) to about 0.41 MPa 
(60 p.s.i.). Near the end of the distal stroke of the piston 
1 04, this stored energy is released to drive the cam bars 
278 through the final distal limits of their travel within the 
longitudinal slots in the cartridge. At the distal extreme 
of the longitudinal stroke, the overhanging ledges 306 
of cam bars 278 drop over the edge of the cartridge 
housing thus abutting vertical surface 308 with edge 
310. 
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[0087] Afterfiring, return springs 140, 142engagepis- 
ton 104 and return it to its original position. The return 
motion of piston 104 causes rocking lever 120 to be 
cammed aside by camming surface 144 of piston 104. 
In the embodiment containing knife 254 discussed 
above, the cam bars 278 are pulled out of cam bar adap- 
tor 280 and remain in position in the longitudinal slots 
of the cartridge 334. The cam bar adaptor, with knife 254 
attached, moves proximally within cartridge housing 
272 until the outer edges of cam bar adaptor 280 im- 
pinge on crimps 296. 

[0088] The cam bar adaptor 280 is held in place by 
crimps 296 while camming surface 200 of fork 1 94 caus- 
es the fork to ride up and disengage with projection 324 
of the cam bar adaptor. Channel 1 92 continues to move 
in the proximal direction until abutting structure 202 is 
positioned proximally to rearward projection 290 formed 
in the floor of cartridge housing 260. At this point, the 
entire cartridge assembly 232 is deactivated. 
[0089] In the event that the surgeon should acciden- 
tally attempt to again fire the instrument without replac- 
ing the deactivated cartridge with a new unfired car- 
tridge, the resulting distal longitudinal motion of the 
channel 192 moves abutting structure 202 into contact 
with rearward projection 290 effectively preventing fur- 
ther movement of forks 194 toward cam bar adaptor 
280. 

[0090] After firing, articulating handle 62 Is raised with 
the assistance of handle return spring 82 which action 
retracts collar tube assembly 220. This retraction caus- 
es anvil 230 to cam out of engagement with cartridge 
assembly 232. Similarly, raising of articulating handle 62 
causes cam slide 124 to move upward disengaging the 
pneumatic firing mechanism. 

[0091] In order to replace the cartridge assembly, the 
instrument is withdrawn from the patient. The cartridge 
assembly is released and may be removed by puliing it 
distally out of collar tube assembly 222. 
[0092] Referring to Figs. 42-45, there is illustrated a 
unique counter mechanism which is designated gener- 
ally by reference numeral 450. Counter mechanism 450 
is operatively associated with actuation trigger 96 and 
is configured to visually indicate to the user the number 
of times the surgical apparatus of the subject invention 
may be fired, and to prevent the operation of the pneu- 
matic actuation system 68 after a predetermined 
number of firings. This effectively prevents the appara- 
tus from being fired when there may be an insufficient 

quantity of compressed gas contained within gas supply 
canister 88. 

[0093] In brief, as illustrated in Fig. 42, the counter 
mechanism 450 of the subject invention includes a 
spring biased indexing shaft 452 having a raehet tooth 
454 formed at the proximal end thereof for interacting 
with a linear rack member 456. The indexing shaft 452 
extends proximally from an indexing block 458 which is 
slidably mounted on a rail 460. The rail is connected to 
a bracket 462 which is mounted to the inner surface of 



housing member 66. A coiled compression spring 464 
is also mounted on rail 460, distal to the indexing block 
458, for biasing the indexing block 458 in a proximal di- 
rection. The indexing block 458 is dimensioned and con- 

5 figured to interact with piston 1 04 as it travels in a distal 
direction when the surgical apparatus is operated. In 
particular, a flange 104a depends outwardly from the 
piston 104, adjacent the piston head 104b, for contact- 
ing the indexing block 458 as the piston 1 04 advances 

10 toward the distal end portion of handle 62, as illustrated 
in Fig. 43, to Index the rack member 456 to the position 
illustrated in Fig. 44. 

[0094] With continued reference to Fig. 42, the rack 
member 456 includes an upper set of five ramped en- 
's gagement notches 466a-466e and a lower set of five 
corresponding ramped engagement notches 468a- 
468e. The ratchet tooth 454 interacts with the upper set 
of engagement notches to incrementally advance the 
rack member 456 each time the apparatus is fired, and 
20 a leaf spring 470 interacts with the lower set of engage- 
ment notches of rack member 456 for seq uentially main- 
taining the rack member 456 in an incrementally in- 
dexed position. 

[0095] Numerical indicia are imprinted on the outside 
25 surface of rack member 456 and are sequentially visible 
through a windowed porthole 472 provided in the side 
wall of handle 62. The numerical indicia correspond to 
the five engagement notches 466a-466e defined on 
rack member 456. In particular, notches 466a-466e cor- 
30 respond to the numerals "4-0", respectively. Each nu- 
meral identifies the number of times the pneumatic ac- 
tuation system 68 may be actuated to operate the sur- 
gical apparatus of the subject invention. One skilled in 
the art will readily appreciate that, depending upon the 
35 volume of gas needed for actuation, and/or the volume 
of the supply container, the number of engagement 
notches formed on rack member 456 can be increased 
or decreased. 

[0096] Rack member 456 is dimensioned and config- 
40 ured to interact with the trigger rod 112 which extends 
from the trigger 96. More particularly, a blocking tab 
112a depends outwardly from the trigger rod 112. The 
blocking tab 112a is dimensioned and configured for en- 
gagement within a corresponding reception notch 474 
45 formed in housing 66 of the surgical apparatus. In use, 
when the apparatus is fired for the fourth and final time, 
the indexing shaft 452 will index the rack member 456 
to the distal-most position illustrated in Fig. 45. At such 
a time, the rack member 456 will urge the blocking tab 
50 11 2a into the reception notch 474. As a result, the trigger 
rod 112 will be maintained in a distal position and, as a 
consequence, further user actuation of trigger 96 will be 
inhibited. 

[0097] In another embodiment of the subject invention 
55 which is illustrated in Figs. 46 and 47, there is provided 
a modified lockout mechanism which prevents the in- 
strumentfrom being fired unless an unfired cartridge as- 
sembly has been correctly inserted into the instrument. 
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Specifically, a channel stop 480 is affixed to an under- 
side of channel member 1 92, preferably by welding or, 
alternatively, may be integrally formed in channel mem- 
ber 1 92. A lower extension sleeve return stop 482 Is af- 
fixed to lower extension spacer 212 and is configured 5 
and dimensioned, as described herefnbelow, to interact 
with channel stop 480. 

[0098] Upon loading a cartridge assembly, such as 
cartridge assembly 60, for example, opposed ramping 
surfaces 1 98 and 200 on forks 1 94 of channel member 10 
192 ride up and over the angled face 484 of cam bar 
adaptor 280 (Fig. 46). After the instrument has been 
fired, channel member 192 returns with piston 104 in a 
proximal direction to disengage from cam bar adaptor 
280. As shown specifically in Fig. 47, as channel mem- *5 
ber 1 92 returns proximally, channel stop 480 abuts low- 
er extension sleeve return stop 482, thereby preventing 
the complete return of piston 1 04 and channel member 
192 to an original prefired position. 
[0099] Referring now to Figs. 48 and 49, the trigger 20 
rod 112 of this embodiment is structurally modified to 
include a distalfy facing projection 112b and a modified 
rocking lever 486. The rocking lever 486 includes an ar- 
cuate groove 488 at a lower end portion thereof for en- 
gagement with a rocking lever stop 490, as shown in 25 
Fig. 48, which is affixed to an inside surface of housing 
member 66. 

[0100] As noted above with respect to the previously 
described embodiments of the invention, in operation, 
when trigger 96 is pushed distally, trigger rod 1 1 2 trans- 30 
lates distal ly to engage transverse projection 1 20 on pis- 
ton slide 114 of piston 104. As piston slide 114 is driven 
forward, it pivots the modified rocking lever 486, which, 
in turn, actuates the pneumatic actuation system 68 to 
drive piston 104 forward to eject staples from the car- 35 
tridge assembly 60. 

[0101] As piston 104 advances in a distal direction, 
the top surface of the modified rocking lever 486 rides 
beneath piston 104. As shown, for example in Figs. 5 
and 7, when piston 1 04, has been fully fired, the modi- 40 
fied rocker lever 486 enters a gap 138 in piston 104, 
allowing rocking lever 486 to pivot back to stop the flow 
of gas from cylinder 88. Initially, when piston 1 04 begins 
to return proximally, a camming surface 144 in gap 148 
biases rocker lever 486 transversely, against the bias of 45 
spring 1 44. As piston 104 continues to return in a prox- 
imal direction, rocking lever 486 rides along a side edge 
of piston 104. In the embodiments described herein- 
above, in a return stroke, the piston 104 would fully re- 
turn to a point where the piston slide 114 would be dis- so 
posed proximal of rocking lever 486, permitting the rock- 
ing lever 486 to translate rearwardly against the bias of 
spring 144. However, in the present embodiment of the 
subject invention, piston 104 is prevented from fully re- 
turning since lower extension sleeve return stop 482 en- 55 
gages the channel stop 480 on channel member 192 
preventing the full return of piston 104. 
[0102] As shown in Fig. 48, rocking lever 486 is main- 



tained in a laterally displaced position compressing 
spring 144 transversely. In this position rocking lever 
486 engages rocking lever stop 498 and is prevented 
from pivoting. Should the user attempt to depress the 
trigger 96, projection 112b on trigger rod 112 will abut 
the modified rocking lever 486. Since projection 112b 
abuts the modified rocking lever 486, upon depression 
of trigger 96, the distal end of trigger rod 1 1 2 is prevent- 
ed from advancing distally and can not engage the trans- 
verse projection 120 of piston slide 114. In this manner, 
the trigger mechanism is "locked out" and disabled from 
firing. Once a new fully loaded cartridge assembly has 
been inserted into the instrument, the opposed ramping 
surfaces 1 98 and 200 of forks 1 94 on channel member 
1 92 ride up and over the sloped faces 484 of cam mem- 
ber 280. As a result, channel stop 480 is lifted out of 
engagement with lower extension sleeve return stop 
482 allowing the piston 104 to fully reset, as shown in 
Fig. 49. 

[0103] In sum, after firing the instrument, piston 104 
will be prevented from fully resetting due to the orienta- 
tion of channel stop member 480, and the modified rock- 
ing lever 486 will be maintained out of alignment with 
the piston slide 1 1 4 and prevented from pivoting by rock- 
ing lever stop 498. In addition, projection 11 2b on trigger 
rod 112 engages or abuts modified rocking lever 486, 
thus preventing the distal end of trigger rod 112 from 
engaging transverse projection 120 on piston slide 124. 
As a result, the device is disabled until a newfutly loaded 
cartridge has been inserted. 

[0104] Referring to Fig; 50 in conjunction with Figs. 
46 and 47, in a modification of the previously described 
embodiment, there is also provided a cartridge identifi- 
cation adaptor which comprises a transverse bridge 490 
formed between forks 194 of channel member 192. 
Bridge 490 serves to prevent a cartridge having incom- 
patible firing characteristics, but which would otherwise 
be loadable into the instrument, from firing. This is de- 
sirable to prevent firing of a cartridge having character- 
istics, such as, for example, length of cam bar travel, 
number of staples, presence or absence of a knife mem- 
ber, etc., in an instrument whose actuation system, i.e. 
gas pressure and length of piston stroke, or anvil design/ 
layout would otherwise be incompatible. This feature, i. 
e., the cartridge identification feature, is equally advan- 
tageous in surgical instruments that are manually actu- 
able as In pneumatically actuated Instruments. As 
shown in Fig. 46, bridge 490 is dimensioned and con- 
figured to clear cam bar adaptor 280 and thereby identify 
a fastener cartridge compatible with the pneumatic ac- 
tuation system 68 and/or anvil configuration of the sub- 
ject instrument. 

[0105] Referring to Fig. 50, if an unfired incompatible 
cartridge is loaded into the instrument, bridge 490 would 
engage a distal end of an incompatible cam bar adaptor 
492 and drive the cam bar adaptor 492 forward into the 
incompatible cartridge as the cartridge is inserted. This 
distal movement of the adaptor 492 causes the cartridge 
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identification structure to recognize the incompatible 
cartridge as a "fired" cartridge. Specifically, incompati- 
ble cam bar adaptor does not have angled projections 
as shown in Fig. 50. In this manner, the opposed ramp- 
ing surfaces 198 and 200 on channel member 192 do s 
not engage angled projections on the incompatible cam 
bar adaptor 492 of the incompatible cartridge. Since 
channel member 1 92 is not lifted by a cam bar adaptor, 
channel stop 480 remains in engagement with lower ex- 
tension sleeve return stop 482. Thus, piston 1 04 is pre- 10 
vented from fully resetting and, as noted above and 
shown in Fig. 48, rocking lever 486 is maintained out of 
alignment, and trigger rod 1 1 2 is disabled from engaging 
piston slide 1 1 4, thereby preventing the device from fir- 
ing. 15 
[0106] Upon insertion of a compatible cartridge into 
the device, opposed ramping surfaces 198 and 200 on 
channel member 192 will ride up and over angled pro- 
jections 484 (see Fig. 46) on the compatible cam bar 
adaptor 280, raising channel stop 480 out of engage- 20 
ment with lower extension sleeve return stop 482, and 
thereby allowing piston 104 to fully reset thus enabling 
the instrument to be fired. In this manner, bridge 490 
serves as an identifier to identify a compatible cartridge 
to be fired in the instrument. 25 
[0107] Thus, for example, cartridges which include six 
rows of staples and a knife intermediate the two center- 
most staple lines, i.e., an Endo GIA* staple cartridge 
manufactured by the present assignee, would be a com- 
patible cartridge for an Endo GIA* instrument whose an- 30 
vil includes six corresponding staple depressions and a 
knife channel. By contrast, however, an Endo TA* staple 
cartridge, also manufactured by the present assignee, 
which includes three staple rows and no knife blade, 
would be an incompatible cartridge for the Endo GIA* 35 
instrument. 

[0108] In the first embodiment the elongated slot for 
allowing access to the thumbwheel may be placed al- 
ternatively in the left body portion or right body portion. 
[01 09] The claims which follow identify embodiments 40 
of the Invention additional to those described in detail 
above. 



Claims 45 

1 . A surgical apparatus (50) for driving surgical fasten- 
ers comprising: 

a) a frame portion (52) ; 50 

b) an elongated body portion (54) extending 
from said frame portion; 

c) a fastener applying assembly operatively as- 
sociated with a distal end portion of said body 
portion and including: 55 



and 

ii) an anvil member (56) mounted adjacent 
said cartridge member against which fas- 
teners ejected from said cartridge member 
are driven; 

d) fastener ejection means (274, 278) actuabie 
from said frame portion for ejecting said plural- 
ity of surgical fasteners from said cartridge as- 
sembly; 

e) a pneumatic actuation system (68) disposed 
within said frame portion and operatively asso- 
ciated with said fastener ejection means; 

f) a trigger (96) operatively associated with said 
frame portion for actuating said pneumatic ac- 
tuation system; 

g) counter means (400) for indicating to a user 
the number of times said pneumatic actuation 
system may be operated; and 

h) means (112a, 474) operatively associated 
with said counter means for inhibiting the oper- 
ation of said pneumatic actuation system after 
said apparatus has been operated a predeter- 
mined number of times, said apparatus being 
characterised in that 

said counter means comprises a linear 
rack member (456) configured to translate 
longitudinally with respect to said frame 
portion, and a reciprocating indexing shaft 
(452) configured to interact with said rack 
member to advance said rack member 
when said pneumatic actuation system is 
operated, 

said inhibiting means comprises a blocking 
tab (1 1 2a) which extends from a triggering 
rod (112) and is dimensioned and config- 
ured to interact with said rack member 
(456) after said apparatus has been oper- 
ated said predetermined number of times. 

The apparatus as claimed in Claim 1 , wherein said 
pneumatic actuation system includes a longitudi- 
nally translating piston member (104), a gas power 
source (88) to drive said fastener ejection means, 
and a rocking lever (1 20) engagable with said piston 
member (104) and said power source in a first po- 
sition and disengaged from said piston member in 
a second position. 

The apparatus as claimed in ciaim 2, wherein said 
triggering rod (112) is operatively associated with 
said frame portion for engagement with said piston 
member to actuate said pneumatic actuation sys- 
tem. 



i) a cartridge member (58) having a plural- 
ity of surgical fasteners disposed therein; 



The apparatus as claimed in claim 3, further includ- 
ing disabling means (480) operatively associated 
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with said pneumatic actuation system for inhibiting 
the operation of said triggering rod (112) in the ab- 
sence of an unfired cartridge member. 

5. The apparatus as claimed in Claim 4, wherein said 5 
disabling means includes: 

a) stop means (480) for preventing a full return 
of said piston member (1 04) after said fasten- 
ers have been ejected from said cartridge; and 10 

b) means (490) for maintaining said rocking le- 
ver in said second position until said piston 
member Is fully returned. 

6. The apparatus as claimed in Claim 5, wherein said *5 
stop means includes: 



ing claims further comprising: 

identification means (490) associated with said 
fastener ejection means for preventing actua- 
tion thereof when an incompatible cartridge 
member is inserted within said distal end por- 
tion of said body portion. 

1 2. The apparatus as claimed in Claim 1 1 , wherein said 
identification means comprises a bridge member 
(490) associated with said fastener ejection means 
adapted to disable said cartridge member. 

1 3. The apparatus as claimed in Claim 1 2, wherein said 
fastener ejection means comprises a channel (1 92) 
and said bridge (490) is formed on said channel. 



a) stop member (480) associated with said 
elongated body portion; and 

b) a stop engaging member (482) associated 20 
with said piston member (104) such that said 
stop engaging member engages said stop 
member after ejection of said plurality of fasten- 
ers to prevent full return of said piston member 

to a prefired position. 25 

7. The apparatus as claimed in Claim 6, wherein said 
. stop member is a radially inward projection in said 
elongated body portion and said stop engaging 
member is a corresponding projection associated & 
* with said fastener ejection means. 

8. , The apparatus as claimed in Claim 5, 6 or 7, where- 
in said maintaining means includes a camming sur- 
face (144) along one edge of said piston member 55 
(1 04) for camming said rocking lever into said sec- 
ond position and means (114) associated with said 
piston member for preventing said rocking lever 
from attaining said first position until said piston 
member is fully returned to said prefired position. *o 

9. The apparatus as claimed in Claim 4, 5, 6, 7 or 8 , 
wherein said disabling means further includes 
blocking means (112b) associated with said trigger- 
ing rod for preventing engagement of said triggering 45 
rod with said piston member until said rocking lever 

is in said first position. 

10. The apparatus as claimed in Claim 9, wherein said 
blocking means includes a projection (1 1 2b) on said so 
triggering rod engagable with said rocking lever 
when said rocking lever Is in said second position, 
such that said triggering rod is blocked from engag- 
ing said piston member and disengagable from said 
rocking lever when said rocking lever is in said first 55 
position. 

1 1 . The apparatus as claimed in any one of the preced- 



14. The apparatus as claimed in Claim 12 or 13 , in 
combination with a compatible cartridge which in- 
cludes ramping structure (198, 200) which is slida- 
bly mounted for reciprocal longitudinal motion. 

15. The apparatus as claimed in any one of the preced- 
ing claims, wherein a stop engaging member (482) 
prevents full return of said fastener ejection means 
after said fasteners have been ejected from said 
cartridge member. 



PatentansprOche 

1 . Eine chirurgische Vorrichtung (50) zum Treiben von 
chirurgischen Befestigern, umfassend: 

a) einen Rahmenabschnitt (52), 

b) einen langgestreckten Korperabschnrtt (54), 
der sich von dem Rahmenabschnitt erstreckt; 

c) eine Befestigeranbringeinrichtung, die ope- 
rate zu einem distalen Endabschnltt des Kdr- 
perabschnitts gehort und umfasst: 

i) ein Magazinelement (58) mit einer Mehr- 
zahl von darin angeordneten chirurgischen 
Befestigern; und 

ii) ein Anschlagelement (56), das benach- 
bart dem Magazinelement angebracht ist, 
und gegen das aus dem Magazinelement 
ausgegebene Befestiger getrieben wer- 
den; 

d) ein Befestigerausgebemittel (274, 278), das 
von dem Rahmenabschnitt betatigbar ist, zum 
Ausgeben der Mehrzahl der chirurgischen Be- 
festiger aus der Magazineinrlchtung; 
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e) ein pneumatisches Betatigungssystem (68), 
das innerhalb des Rahmenabschnitts angeord- 
net ist und das operatlv zu dem Befestigeraus- 
gebemittel gehort; 

5 

f) ein Ausldser (96), der operatlv zu dem Rah- 
rnenabschnitt gehdrt, zum Betatigen des pneu- 
matischen Betatigungssystems; 

g) ein Zahlermittel (400) zum Anzeigen einem 10 
Verwender die Anzahl, mit der das pneumati- 
sche Betatigungssystem betrieben werden 
kann; und 

h) ein Mittel (112a, 474), das operativ zu dem « 
Zahlermittel gehdrt, zum Unterbinden des Be- 
triebs des pneumatischen Betatigungssy- 
stems, nachdem die Vorrichtung mit einer vor- 
bestimmten Anzahl betrieben worden ist, wobei 

die Vorrichtung dadurch gekennzeichnet Ist, 20 
dass 

das Zahlermittel ein lineares Zahnstangenele- 
ment (456), welches derart konfiguriert ist, urn 
sich in longitudinaler Richtung in Bezug auf den 
Rahmenabschnitt zu bewegen, und eine sich 25 
hin- und herbewegende Indexwelle (462), die 
derart konfiguriert ist, urn mit dem Zahnstan- 
genelement wechselzuwirken, urn das Zahn- 
stangenelement beim Betrieb des pneumati- 
schen Betatigungssystems weiter zu bewegen, so 
umfasst, 

das Unterbindungsmittel einen Blockiervor- 
sprung (112a) umfasst, der sich von einer Aus- 
losestange (112) erstreckt und derart dimensio- 
niert und konfiguriert ist, urn mit dem Zahnstan- 35 
genelement (456) wechselzuwirken, nachdem 
die Vorrichtung die mit der vorbestimmten An- 
zahl betrieben worden ist. 

Die Vorrichtung nach Anspruch 1 , wobei das pneu- 40 
matische Betatigungssystem ein sich in longitudi- 
naler Richtung bewegendes Kolbenelement (104), 
eine Gasquelle (88), urn das Befestigerausgebe- 
mittel anzutreiben, und einen Kipphebel (120), der 
mit dem Kolbenelement (1 04) und der Gasquelle in 45 
einer ersten Position eingreifbar ist, und der von 
dem Kolbenelement in einer zweiten Position los- 
bar ist, umfasst. 

Die Vorrichtung nach Anspruch 2, wobei die Auslo- 50 
sestange (112) operativ zu dem Rahmenabschnitt 
gehort zum Ineingriffbringen mit dem Kolbenele- 
ment, urn das pneumatische Betatigungssystem zu 
betatigen. 

55 

Die Vorrichtung nach Anspruch 3, desweiteren um- 
fassend ein Sperrmittel (480), das operativ zu dem 
pneumatischen Betatigungssystem gehort zum Un- 



terbinden des Betriebs der Ausloserstange (112) in 
Abwesenheit eines nichtausgelosten Magazinele- 
ments. 

5. Die Vorrichtung nach Anspruch 4, wobei das Sperr- 
mittel umfasst: 

a) Anschlagmittel (480) zum Verhindern einer 
vollstandigen Ruckkehr des Kolbenelements 
(104), nachdem die Befestiger aus dem Maga- 
zin ausgegeben worden sind; und 

b) ein Mittel (490) zum Haiten des Kipphebels 
in der zweiten Position, bis das Kolbenelement 
vollstandig zuruckgekehrt ist. 

6. Die Vorrichtung nach Anspruch 5, wobei das An- 
schlagmittel umfasst: 

a) ein Anschiagelement (480), das zu dem 
ianggestreckten Korperabschnitt gehort; und 

b) ein Anschlageingriffseiement (482), das zu 
dem Kolbenelement (104) derart gehdrt, dass 
das Anschlageingriffseiement in Eingriff mit 
dem Anschiagelement tritt nach Ausgabe der 
Mehrzahl der Befestiger, urn zu vermeiden, 
dass das Kolbenelement vollstandig in eine 
Vor-Ausloseposition zuruckkehrt. 

7. Die Vorrichtung nach Anspruch 6, wobei das An- 
schiagelement ein in radialer Richtung nach innen 
gerichteter Vorsprung in dem Ianggestreckten Kor- 
perabschnitt ist, und das Anschlageingriffseiement 
ein entsprechender Vorsprung ist, der zu dem Be- 
festigerausgebemittel gehort. 

8. Die Vorrichtung nach Anspruch 5, 6 Oder 7, wobei 
das Haltemittel eine Gleitoberflache (144) entlang 
einer Kante des Kolbenelements (104) zum Ver- 
schieben des Kipphebels in die zweite Position, und 
ein Mittel (114), daszu dem Kolbenelement gehdrt, 
urn zu verhindern, dass der Kipphebel die erste Po- 
sition erreicht, bis das Kolbenelement vollst§ndig in 
die Vor-Ausloseposition zuruckgekehrt ist, umfasst. 

9. Die Vorrichtung nach Anspruch 4, 5, 6, 7 Oder 8, 
wobei das Sperrmittel femer ein Biockiermittel 
(1 1 2b), das zu der Auslosestange gehort, zum Ver- 
hindern des Ineingrifftretens der Ausldsestange mit 
dem Kolbenelement, bis der Kipphebel sich in der 
ersten Position befindet, umfasst. 

10. Die Vorrichtung nach Anspruch 9, wobei das Blok- 
kiermittel einen Vorsprung (112b) auf der Auslose- 
stange umfasst, der mit dem Kipphebel eingreifbar 
ist, wenn der Kipphebel sich in der zweiten Position 
befindet, derart, dass die Auslosestange nicht mit 
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dem Kolbenelement eingreifbar ist, und losbar von 
dem Kipphebel ist, wenn der Kipphebel sich in der 
ersten Position befindet. 

11. Die Vorrichtung nach einem der vorhergehenden 5 
Anspruche, desweiteren umfassend: 

ein Erkennungsmittel (490), das zu dem Befe- 
stigerausgebemittel gehort, zum Verhindem 
der Betatigung desselben, wenn ein inkompa- m> 
tibles Magazinelement innerhalb des distalen 
Endabschnittes des Korperabschnitts einge- 
legt ist. 

12. Die Vorrichtung nach Anspruch 11 , wobei das Er- is 
kennungsmittel ein Bruckenelement (490) umfasst, 
das zu dem Befestigerausgebemittel gehort, und 
derart angepasst ist, dass es das Magazinelement 
spent. -i* 

20 

13. Die Vorrichtung nach Anspruch 12, wobei das Be- 
festigerausgebemittel eine Rinne (192) umfasst 
und die Briicke (490) auf der Rinne gebiidet ist. 

1 4. Die Vorrichtung nach Anspruch 1 2 oder 1 3, in Kom- 25 
bi nation mit einem kompatiblen Magazin, welches 
einen Rampenaufbau (198, 200) umfasst, der gleit- 
bar befestigt ist fur die longitudinale Hln- und Her- 
bewegung. 

30 

15. Die, Vorrichtung nach einem der vorhergehenden 
Anspruche, wobei ein Anschlageingriffselement 
(482) verhindert, dass das Befestigerausgebemittel 
vollstandig zuruckkehrt, nachdem die Befestiger 
aus dem Magazinelement ausgegeben worden 35 
sind. 



Revendicatlons 

40 

1. Appareil chirurgical (50) pour entramer des atta- 
ches chirurgicales comprenant : 

a) une portion de chassis (52) ; 

b) une portion de corps oblongue (54) s'eten- 45 
dant a partir de ladite portion de chassis ; 

c) un ensemble ^application d'attaches asso- 
cie fonctionnellement a une portion d'extremite 
distale de ladite portion de corps et 
comportant : so 

I) un element formant cartouche (58) com- 
portant une pEuralite d'attaches chirurgica- 
les disposers dans celui-ci ; et 
ii) un 6l6ment formant enclume (56) adja- 55 
cent audit element formant cartouche con- 
tra lequel les attaches ejectees dudit ele- 
ment formant cartouche sont entrainees ; 



d) un moyen dejection d'attaches (274, 278) 
actionnable depuis ladite portion de chassis 
pour ejecter ladite pluralite d'attaches chirurgi- 
cales dudit ensemble formant cartouche ; 

e) un systeme d'actionnement pneumatique 
(68) dispose dans ladite portion de chassis et 
fonctionnellement associe audit moyen dejec- 
tion d'attaches ; 

f) une gachette (96) associee fonctionnelle- 
ment a ladite portion de chassis pour actionner 
ledit systeme d'actionnement pneumatique ; 

g) un moyen formant compteur (400) pour indi- 
quer a un utilisateur le nombre de fois selon le- 
quel ledit systeme d'actionnement pneumati- 
que peut etre actio nne ;et 

h) un moyen (112a, 474) fonctionnellement as- 
socie audit moyen formant compteur pour em- 
pecher le fonctionnement dudit systeme d'ac- 
tionnement pneumatique apres que ledit appa- 
reil a 6t6 actionne un nombre de fois predeter- 
mine, ledit appareil etont caracterlse en ce 
que: 

ledit moyen formant compteur comporte un 
element de cremaillere iineaire (456) con- 
figure pour translater longitudinalement 
par rapport a ladite portion de chassis, et 
un arbre d'indexation (452) a mouvement 
altematif configure pour interagir avec ledit 
element de cremaillere pour faire avancer 
ledit element de cremaillere lorsque ledit 
systeme d'actionnement pneumatique est 
actionne , 

ledit moyen inhibiteur comprend une patte 
de blocage (112a) qui s'etend depuis une 
tige de gachette (112) et qui est dimension- 
nee et configure pour interagir avec ledit 
element de cremaillere (456) apres que le- 
dit appareil a ete actionne selon le nombre 
de fois predetermine. 

2. Appareil selon la revendication 1 ou ledit systeme 
d'actionnement pneumatique comporte un element 
de piston (1 04) effectuant un mouvement de trans- 
lation longitudinal, une source de puissance a gaz 
(88) pour entramer ledit moyen d'ejection d'atta- 
ches, et un levier de basculement (120) pouvant 
etre mis en prise avec ledit element de piston (1 04) 
et ladite source de puissance dans une premiere 
position et qui est mis hors prise avec ledit element 
de piston dans une seconde position. 

3. Appareil selon la revendication 2, ou ladite tige de 
declenchement (112) est fonctionnellement asso- 
ciee a ladite portion de chassis pour une mise en 
prise avec ledit element de piston afin d'actionner 
ledit systeme d'actionnement pneumatique. 
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Appareil selon la revendication 3, comportant en 
outre un moyen de mise hors service (480) fonc- 
tionnellement associe audit systeme d'actionne- 
ment pneumatique pour empecher le fonctionne- 
ment de ladite tige de declenchement (1 1 2) en Tab- 5 
sence d'un element de cartouche non tire. 

Appareil selon la revendication 4, ou ledit moyen de 
mise hors service comporte : 

w 

a) un moyen d'arret (480) pour empecher un 
retour complet dudit element de piston (104) 
apres que lesdites attaches ont 6t6 ejectees de 
ladite cartouche ;et 

b) un moyen (490) pour maintenir ledit levler de 15 
basculement dans ladite seconde position jus- 
qu'a ce que ledit element de piston soit entie- 
rement ramene. 

Appareil selon la revendication 5, ou ledit moyen 20 
d'arrdt comporte : 

a) un element d'arret (480) associe a ladite por- 
tion de corps oblongue ;et 

b) un element de mise en prise avec I'element 25 
d'arret (482) associe audit element de piston 

(1 04) de f aeon que (edit element de mise en 
prise avec l'arret vienne en prise avec ledit ele- 
ment d'arret apres rejection de ladite pluralite 
d'attaches pour empecher un retour complet so 
dudit element de piston a une position avant le 
tir. 

Appareil selon la revendication 6, ou ledit element 
d'arret est une saillie dirigee radialement vers Tin- 35 
terieur dans ladite portion de corps oblongue, et le- 
dit element de mise en prise avec l'arret est une 
saillie correspondante associee audit moyen 
Rejection d'attaches. 

40 

Appareil selon la revendication 5, 6 ou 7, ou ledit 
moyen de maintien comporte une surface de came 
(1 44) te long d'un bord dudit element de piston (1 04) 
pour amener par effet de came ledit levier de bas- 
culement dans ladite seconde position, et un moyen *s 
(114) associe audit element de piston pour empe- 
cher que ledit levier de basculement atteigne ladite 
premiere position jusqu'a ce que ledit element de 
piston soit entierement revenu a ladite position 
avant le tir. 50 

Appareil selon la revendication 4, 5, 6, 7 ou 8, ou 
ledit moyen de mise hors service comporte en outre 
un moyen de blocage (112b) associ6 a ladite tige 
de declenchement pour empecher la mise en prise 55 
de ladite tige de declenchement avec ledit element 
de piston jusqu'a ce que ledit levier de basculement 
se trouve dans ladite premiere position. 



10. Appareil selon la revendication 9, ou ledit moyen de 
blocage comporte une saillie (112b) sur ladite tige 
de declenchement pouvant etre mise en prise avec 
ledit levier de basculement lorsque ledit levier de 
basculement se trouve dans ladite seconde posi- 
tion de telle sorte que ladite tige de declenchement 
ne peut pas venir en prise avec ledit element de pis- 
ton et peut etre sortie de prise avec ledit levier de 
basculement lorsque ledit levier de basculement se 
trouve dans ladite premiere position. 

11. Appareil selon rune des revendications preceden- 
tes, comprenant en outre : 

un moyen d'identification (490) associe audit 
moyen d'ejection d'attaches pour empecher 
I'actionnement de celui-ci lorsqu'un element de 
cartouche Incompatible est insere dans ladite 
portion d'extremite distale de ladite portion de 
corps. 

12. Appareil selon la revendication 11, ou ledit moyen 
d'identification comprend un element formant pont 
(490) associe audit moyen d'ejection d'attaches ap- 
te a mettre hors service ledit element formant car- 
touche. 

13. Appareil selon la revendication 12, ou ledit moyen 
d'ejection d'attaches comprend un canal (1 92) et le- 
dit pont (490) est forme sur ledit canal. 

14. Appareil selon la revendication 12 ou 13, en com- 
binaison avec une cartouche compatible qui com- 
porte une structure formant rampe (198, 200) qui 
est montee d'une maniere coulissante en vue d'un 
mouvement longitudinal de va-et-vient. 

15. Appareil selon Tune des revendications preceden- 
tes, ou un element de mise en prise avec l'arret 
(482) empeche un retour complet dudit moyen 
d'ejection d'attaches apres que lesdites attaches 
ont ete ejectees dudit element formant cartouche. 
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